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1. Background & Analysis
1.1 Mode 2 Description (Reference from draft TP R4-2118221):
· ULFPTx Mode 2 Mechanism-1 (SRS port virtualization): 
· In this Mechanism-1, UE is configured multiple SRS resources having different number of ports, while the full power transmission is achieved if SRI is indicated for the SRS with one port. In this mechanism-1, the same power scaling as Rel-15 is applied. 
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Fig. 5.3.3.2-1. Illustration of Rel-16 ULFPTx Mode 2 (Mechanism-1, SRS port virtualization)

· ULFPTx Mode 2 Mechanism-2 (TPMI indication): 
· In this Mechanism-2, UE reports existing TPMI(s) available for full power transmission, and the only difference comes from the different behaviour of power scaling: 
· For full power TPMI, Rel-16 power scaling factor s = 1 is applied;
· For non-full-power TPMI, Rel-15 power scaling factor is applied, as illustrated below. 
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Fig. 5.3.3.2-2. Illustration of Rel-16 ULFPTx Mode 2 (Mechanism-2, TPMI indication)


1.2 ULFPTx capabilities Reference from 38.331:
Mode full power / Mode 1 / Mode 2 Mechanism 1 / Mode 2 Mechanism 2 respectively as following:
    -- R1 16-5a: Supported UL full power transmission mode of fullpower
    ul-FullPwrMode-r16                    ENUMERATED {supported}                   OPTIONAL,
…
    -- R1 16-5b: Supported UL full power transmission mode of fullpowerMode1
    ul-FullPwrMode1-r16                   ENUMERATED {supported}                   OPTIONAL,
    -- R1 16-5c-2: Ports configuration for Mode 2
    ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16  ENUMERATED {…} OPTIONAL,
    -- R1 16-5c-3: TPMI group for Mode 2
    ul-FullPwrMode2-TPMIGroup-r16         SEQUENCE {…}

Note: Those are independent capabilities. For different UE architectures, one or more capabilities may be indicated by one UE. 


1.3 UL-MIMO Test configuration conflict with Mode 2 Mechanism 1:
This is pointed out in Ericsson’s CR R4-2118135.
There are following note in Table 6.2D.1-2 and Table 6.2D.1-3 for UL-MIMO in 38.101-1: 
NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.
While Mode 2 Mechanism-1, as pointed out by previous draft TP, UE is configured multiple SRS resources having different number of ports. So there is following situation:
Current SRS configuration for UL-MIMO tests can’t be used for Mode 2 Mechanism-1.  


1.4 Proposal 1 (Samsung R4-2114967, RAN4#100-e)
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The basic thinking is treating single antenna-port requirements based on TxD capability only. A table can be used as following:
Table 1. Single antenna-port Requirements applicability for Proposal 1
	Single antenna-port Requirements applicability
	ul-FullPwrMode1-r16
(Mode-1)
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 
(Mode-2 Mechanism 1)
	ul-FullPwrMode2-TPMIGroup-r16
(Mode-2 Mechanism 2)
	ul-FullPwrMode-r16
(Mode 0)
	No ULFPTx

	txDiversity-r16
	Dual Tx
	Dual Tx
	Dual Tx
	Dual Tx
	Dual Tx

	No TxD indication
	Single Tx
	Single Tx
	Single Tx
	Single Tx
	Single Tx


Note 1: Green part is the same to proposal 2 while yellow part is different.
Note 2: In addition to the table, multiple capabilities for ULFPTx can be reported by one UE, but this would not impact the requirements, since no differences were made among them.


1.4 Proposal 2 (Ericsson R4-2118135, RAN4#101-e)
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The basic thinking is introducing more ULFPTx capabilities as reference. A table can be used as following:
Table 2. Single antenna-port Requirements applicability for Proposal 2
	Single antenna-port Requirements applicability
	ul-FullPwrMode1-r16
(Mode-1)
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 
(Mode-2 Mechanism 1)
	ul-FullPwrMode2-TPMIGroup-r16
(Mode-2 Mechanism 2)
	ul-FullPwrMode-r16
(Mode 0)
	No ULFPTx

	txDiversity-r16
	Dual Tx
	[Dual TX]
	Single Tx
	Single TX
	Dual Tx

	No TxD indication
	Dual Tx
	N/A
	Single Tx
	Single Tx
	Single Tx


Note 1:Green part is the same to proposal 1 while yellow part is different. Requirements according to 6.2 are the baseline, exceptions allowed for TxD and Mode 1. TxD indication cannot be ‘prohibited’ for any mode but a required PA architecture can be inferred from the single-port requirements. 
Note 2: For a UE’s  indicating both txDiversity-r16 and ul-FullPwrMode2-TPMIGroup-r16 shall meet the requirements in 6.2 no matter any TxD indication as mandated by the second paragraph above. It is also assumed that a ul-FullPwrMode-r16 meets the requirements in 6.2 (not captured in the CR text above but would also be in the second paragraph), Mode 0 is assumed to be equipped with full-power rated PAs.
Note 3: In addition to the table, multiple capabilities for ULFPTx can be reported by one UE, and current requirements may not fully account all possibilities (one requirement in between square brackets).  E.g. There may be a confusion for a UE to report txD/Mode -2 Mechanism-2/Mode-1, although this may also not that likely since reference architectures are different. A Mode 1 does not have to indicate TxD but many implementations with half-power rated PAs are likely to do so in order be verified according to 6.2G by release independence. Moreover, such a Mode 1 UE must meet the MOP requirements also for PUCCH.

1.5 Tentative Implementation possibilities (informative)
Although theoretically the implementation is flexible, there are still reference architectures during the discussion (e.g. as in the draft TP R4-2118221), and some analysis were provided below.  For the case that there are contradictory reference architectures, the implementation possibility was marked as “Low”. However, this may have different understandings and are only informative.
Table 3. Tentative Low Implementation possibility combinations
	LOW Implementation possibility
	ul-FullPwrMode1-r16
(Mode-1)
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 
(Mode-2 Mechanism 1)
	ul-FullPwrMode2-TPMIGroup-r16
(Mode-2 Mechanism 2)
	ul-FullPwrMode-r16
(Mode 0)
	No ULFPTx

	txDiversity-r16
	
	
	Low
	Low
	

	No TxD indication
	Low
	Low
	
	
	




1.6 Difference analysis
Based on previous background, actually there are only four differences parts between proposals:
· Different case 1: Mode-1 & No TxD
· Different case 2: Mode-2 Mechanism 1 [& No TxD]
· Different case 3: Mode-2 Mechanism 2 & TxD
· Different case 4: Full power Mode & TxD
For those cases with difference between two proposals, it can be seen interestingly that they are identical to the cases with low possibility of implementation, while case 2 are currently not testable. This basically means that the difference between the two proposals may not as large as it looks like.
In addition, it should be noted that if applicability is different among different ULFPTx capabilities, this would introduced further restriction on the capabilities that could be indicated simultaneously. 

2. Way Forward
Issue 1. What’s the reasonable option for Case 1 (Mode-1 & No TxD)?
Option 1: Dual Tx
Option 2: Single Tx;
Option 3: Doesn’t matter
Conclusion: No time to discuss and FFS for next meeting. 

Issue 2. What’s the reasonable option for Case 2 (Mode-2 Mechanism 1[& No TxD])?
Option 1: Dual Tx
Option 2: Single Tx;
Option 3: Doesn’t matter
Option 4: Not testable
Conclusion: No time to discuss and FFS for next meeting. 

Issue 3. What’s the reasonable option for Case 3 (Mode-2 Mechanism 2 & TxD)?
Option 1: Dual Tx
Option 2: Single Tx;
Option 3: Doesn’t matter
Conclusion: No time to discuss and FFS for next meeting. 

Issue 4. What’s the reasonable option for Case 4 (Full power Mode & TxD)?
Option 1: Dual Tx
Option 2: Single Tx;
Option 3: Doesn’t matter
Conclusion: No time to discuss and FFS for next meeting. 

Issue 5. Preference on how to consider different ULFPTx capabilities?
Option 1: Unified requirements among different ULFPTx capabilities (Based on Samsung Proposal 1) 
Option 2: Considering different ULFPTx capabilites (Based on Ericsson Proposal 2);
Option 3: Others
Conclusion: No time to discuss and FFS for next meeting. 

Issue 6. If different ULFPTx capabilities were considered for different requirements, how to cope with possible contradictions in case both were indicated ?
Option 1: Priority rules can be set. E.g. Certain rules can override others. 
Option 2: No need to consider since not likely to happen according to reference architecture.
Option 3: Others
[bookmark: _GoBack]Conclusion: No time to discuss and FFS for next meeting. 
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If UE not supporting Tx diversity [xx, TS38.306] is scheduled for single antenna-port PUSCH transmission by DCI
format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1
apply for the power class as indicated by the ue-PowerClass field in capability signalling. If UE supporting Tx diversity
[xx. TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for
single antenna port codebook based transmission, the requirements in clause [6.2G.1] apply for the power class as
indicated by the ue-PowerClass field in capability signalling. -
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Tf UE netindicating T diversity fiee TS 38 3061 is scheduled for single antenna-port PUSCH transmission by DCT
format 0_0 or by DCT format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2+
apply for the power class as indicated by the ue-PowerClass field in capability signalling with the following exceptions
for UEs indicating [scDversity-716] ot ul-FullPwriode]-r16. the requirements in clause 6.2G for the power class _
indicated by the ue-PowerClass. ¢

A UE indicating ul-FullPwrMode2-TPMIGroup-r16 shall meet the requirement in clause 6.2 when scheduled for single
‘antenna-port transmission by DCI format 0 0 or by DCI format 0_1 for single antenna port codebook-based
transmission ¢
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